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© Portable radio telephone. 



@ A portable radio telephone (1) operating under 
the control of a microprocessor (4) includes a switch 
(SW) sensitive to shock, movement or other physical 
disturbances or to a voice which causes the tele- 
phone to go "off-hook" if the telephone is disturbed 
during an incoming call. The user can thus answer 
an incoming call very quickly before the system 
times-out the call by gently striking or simply mov- 



ing the telephone or talking or shouting to it even 
when the telephone is in a relatively inaccessible 
location. In a preferred embodiment the user is re- 
quired to confirm the off-hook condition by pressing 
one of the keys (6a, 6b) on the telephone keypad 
(6). The telephone may continue ringing until the 
confirmatory keystroke has been effected. 
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This invention relates to a portable telephone, 
particularly but not exclusively a portable cellular 
radio telephone. 

There is a trend nowadays for portable radio 
telephone units to be increasingly lightweight and 
compact. This in conjunction with the fact that such 
units are cordless offers not only enhanced mobil- 
ity but also true portabtity, so that the user can 
readily carry a portable radio telephone unit, for 
example in a pocket or briefcase, wherever he or 
she goes. Particularly in the case of cellular radio, 
this gives the user a very flexible and powerful 
means of communication, which can always be to 
hand. 

When an incoming call is received by the tele- 
phone a call indicator is activated to alert the user 
to the fact that there is an incoming call. The call 
indicator may include an audible signal, e.g. a ring 
tone, and/or a visual signal, e.g. a message such 
as "CALL" may be flashed on a visual display 
panel. The call can be answered by the user de- 
pressing one of the keys on the telephone keypad 
which produces the so-called "off-hook" condition 
in the telephone. 

A drawback with cellular telephone systems is 
that the system allows only a relatively short win- 
dow of time before an incoming call is timed out, 
i.e. the incoming call is terminated by the system if 
the call is not answered within the pre-set time 
period. In practice this window of time may be as 
short as only 3-5 rings. This can be very frustrating 
for a user who intends to take an incoming call, but 
finds that he is unable to do so only because the 
telephone may be in a slightly inaccessible place. 
For example, when driving, the driver may have 
placed the telephone in an inside pocket of his 
jacket which he has hung up in the rear of the car. 
Alternatively for example, the driver may have put 
the telephone in a briefcase on the rear seat of the 
car. In either case, if the telephone rings while the 
subscriber is driving it may be very difficult to stop 
the car in a safe location, retrieve the telephone, 
and press a key to answer the call, within the short 
time allowed. Consequently the call will often be 
terminated by the system before the subscriber 
has had sufficient opportunir ^ take the call, al- 
though the intention was to ^r it. Clearly this 
can be frustrating for both t "Her and for the 
subscriber. 

EP-A-0381214 discloses a th-.: none in which a 
touch sensitive portion is provided, for example, on 
an external surface of the telephone itself or at 
some other remote, but accessible, location. The 
user can answer the call simply by touching the 
sensor. However, it is necessary not only for the 
telephone to be accessible, but also for the user to 
be able to touch the exact location of the sensor, 
which would not be possible if the telephone were 



to be in a pocket or briefcase. 

According to the present invention there is 
provided a portable telephone comprising sensing 
means sensitive to a disturbance, and means re- 

5 sponsive to said sensing means for producing an 
off-hook condition in the portable telephone. 

The disturbance sensing means may comprise, 
for example, a switch sensitive to shock, move- 
ment, or acceleration, or to acoustic vibration eg a 

70 voice operated switch. 

A portable radio telephone in accordance with 
the invention has the advantage that where the 
switch is one sensitive to shock, movement or 
acceleration it is necessary merely to knock or hit 

75 the telephone or to move it suddenly, or to move it 
to a different angle of inclination in order for the 
telephone to go "off-hook" when the telephone is 
ringing or otherwise indicating an incoming call. 
Tapping the telephone or a briefcase in which the 

20 telephone is placed, or taking the telephone out of 
the pocket or moving it from a horizontal to an 
inclined orientation will be enough to cause the 
telephone to go "off-hook". 

Where the switch is one sensitive to acoustic 

25 vibration, it is necessary for the user merely to call 
out or speak in the vicinity of the telephone for the 
telephone to go "off-hook" when it is ringing or 
otherwise indicating an incoming call. A spoken 
word or shout will be enough to cause the tele- 

30 phone to go "off-hook". 

In both cases, the user can thus much more 
easily indicate his intention to take the call even 
when the telephone is in an inaccessible location 
such as an inside jacket pocket or inside the brief- 

35 case. A call can therefore be answered much more 
easily within the period of time allowed by the 
system. 

In a preferred embodiment the means for pro- 
ducing the off-hook condition responsive to said 

40 disturbance sensing means are not operable the 
whole time but only during an incoming call. Other- 
wise there would be a risk that the telephone would 
go off-hook even when there was no incoming call 
and this would cause the telephone to become 

45 "busy" or "engaged" when this condition was not 
intended. 

Suuaoty the .telephone is ac?.oted to continue 
ringing or otherwise indicating the presence of an 
incoming call until the user confirms that the off- 

50 hook condition is required (i.e. confirms his inten- 
tion to answer the call) e.g. by depressing one of 
the keys provided on the telephone keypad. 

If confirmation is not provided within a pre- 
determined period of time the telephone may re- 

55 vert to the on-hook condition and therefore termi- 
nate the incoming call. In this case the telephone 
has in essence extended the window of time in 
which an incoming call must be answered from the 
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relatively short time imposed externally by the sys- 
tem to a longer time imposed locally within the 
telephone instrument itself. 

The invention will now be described, by way of 
example, with reference to the accompanying 
drawings, in which:- 

Figure 1 is a perspective view of a portable 
cellular telephone in accordance with the inven- 
tion, 

Figure 2 is a schematic diagram of the keypad 
and microprocessor employed in the telephone 
in Figure 1 in accordance with a first embodi- 
ment of the invention, 

Figure 3 is a schematic diagram of the keypad 
and microprocessor employed in the telephone 
in Figure 1 in accordance with a second em- 
bodiment of the invention, 
and 

Figure 4 is a flowchart depicting a set of steps 
used by the microprocessor process in produc- 
ing an off-hook condition in response to an 
incoming call in accordance with the present 
invention. 

The portable radio telephone shown in Figure 1 
is a cellular telephone 1 powered by a rechar- 
geable battery pack 2. The telephone 1 includes a 
transceiver and all the other features conventionally 
found in a cellular telephone, as shown schemati- 
cally in Figures 2 and 3. 

Also, since these aspects of the telephone are 
not directly relevant to the instant invention no 
further details will be given here, except to say that 
a single microprocessor 4 (see Figure 2 and 3) is 
employed to control all the basic functions of the 
telephone 1 and to control the keypad and display 
functions. Alternatively, however, the telephone 
functions may be controlled by a master micro- 
computer, while the keypad and display functions 
are under the control of a separate slave micro- 
computer coupled to communicate with the master 
microcomputer. 

The user- interface of telephone 1 comprises a 
display, e.g. a liquid crystal display 5, itself well- 
known in the art and a keypad 6 on the front of the 
telephone 1. The display is coupled to and regu- 
lated by the microprocessor 4 in the usual manner. 
The keypad 6 essentially comprises two main sets 
of keys, namely alpha numeric keys 6a associated 
with alpha numeric data especially for dialling tele- 
phone numbers, but also (optionally) for entering 
alphanumeric data into the telephone memories, 
e.g. a subscriber number index, and a set of func- 
tion keys 6b for enabling various predetermined 
functions or operations. 

The keys 6a are arranged in four rows of three 
keys each. As is conventional for the numeric key 
layout of a telephone, the top row comprises keys 
for numbers 1, 2 and 3 respectively, the second 
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row down for numbers 4, 5 and 6 respectively, the 
next row down for numbers 7, 8 and 9 respectively, 
and the bottom row for *, 0 and # respectively. 
Some or all of these keys may also be associated 

5 with alphabet information, as again is quite conven- 
tional. The alphabetic rather than numeric data is 
selected for example by preceding the alphanu- 
meric keystroke with another predetermined key- 
stroke or set of keystrokes, specifically using the 

w function keys. Hence the alphabetic data mode 
may be enabled for example by preceding the 
particular keystroke with previously depressing a 
"MEMORY" or "STORE" key disposed among the 
function keys 6b. 

75 As is usual in cellular telephones, the keys 6b 

include a "SEND" and "END" key for respectively 
initiating and terminating a telephone call. Another 
key, specifically located in the top left-hand corner 
is an "ON/OFF" key for turning the telephone on 

20 and off, i.e. by connecting and disconnecting the 
battery pack power supply. Another of the function 
keys may be a menu or function key labelled, for 
example, "MENU" or "FUNCTION" or with a suit- 
able abbreviation thereof. Depression of this key 

25 enables a variety of pre-set menus, the related 
instructions of which are stored in memory, to be 
viewed and selectively enabled. The various menus 
are selected by depressing the appropriate alpha- 
numeric keys after depressing the "MENU" or 

30 "FUNCTION" key. The relevant menu is shown to 
the user in words or abbreviations on the display 
panel 5. For example, the user may be able to 
select the ringing tone by appropriate menu selec- 
tion. More sophisticated options may also be avaii- 

35 able via the menu facility. For example, the user 
may be able to enable the so-called Discontinuous 
Transmission mode which employs a voice ac- 
tivated switch which helps to reduce battery drain 
by transmitting only when speech is input to the 

40 microphone. 

In accordance with the present invention the 
telephone additionally comprises a disturbance 
sensitive switch SW, 9 having one terminal coupled 
to a reference voltage source V and the other 

45 terminal coupled to the microprocessor 4. 

In a first embodiment, the disturbance sensitive 
switch may be any suitable commercially available 
switch SW-which is sensitive to shock or vibration 
or to any other movement or acceleration and is 

so coupled to the microprocessor via a resistor R. The 
signal conveyed to the microprocessor will indicate 
whether the telephone is undisturbed in which case 
the switch SW will remain open, or whether the 
telephone is subject to any physical disturbance, 

55 e.g. the telephone has been physically tapped, 
struck or moved. The microprocessor 4 will re- 
spond accordingly as discussed in more detail 
below. 
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In a second embodiment, the disturbance sen- 
sitive switch is a voice operated switch VOX 9. The 
voice operated switch 9 may be any suitable com- 
mercially available device and may indeed be the 
same device used in connection with the Discontin- 
uous Transmission mode mentioned above. The 
signal conveyed by the switch 9 to the micropro- 
cessor will indicate whether or not the VOX 9 has 
been actuated by the presence of a voice. The 
microprocessor 4 will respond accordingly as dis- 
cussed in more detail below. 

Figure 4 is a flowchart which may be used to 
implement the operation of the microprocessor 4 of 
Figures 2 and 3 in relation to producing an off-hook 
condition in response to an incoming call. The 
flowchart begins at block 101 when the portable 
telephone receives an incoming call. At block 102, 
in response to the reception of an incoming call, 
the telephone indicates the presence of the incom- 
ing call specifically by generating an audible ring- 
ing tone optionally accompanied by a visual indica- 
tion. For example the message "CALL" may be 
displayed intermittently on the liquid crystal display 
5. 

If a key 6a, 6b is pressed within the time 
allowed by the system for the call to proceed, see 
block 103, the flow will proceed from block 103 to 
block 104 at which the ringing tone is stopped, and 
the telephone goes into the "off-hook" condition at 
block 105. The telephone call may now proceed. 
The operation thus far is conventional for a cellular 
telephone. 

If none of the keys 6a, 6b is pressed at block 
103 flow proceeds to block 106. If the switch SW 
or VOX 9 is not actuated the flow proceeds back to 
block 103 to check whether any of the keys 6a, 6b 
have been actuated. If none-of the keys 6a, 6b nor 
the switch SW or VOX 9, are actuated during the 
system time-out period the call will be terminated 
by the system in the usual manner. 

On the other hand, if the switch SW or VOX 9 
is actuated ie it does sense movement or shock or 
a voice within the time-out period, e.g. the tele- 
phone is physically tapped or moved or inclined 
from its resting location, or is shouted at, the flow 
proceeds from block 106 to block 107. 

The telephone goes into the "off-hook" con- 
dition and at block 108 a 'ocal ringing tone is 
generated to indicate to the user that the incoming 
call still needs to be confirmed. Additionally a vi- 
sual call indication may be given. Generating a 
ringing tone after the telephone has gone "off- 
hook" is unusual because the call has in a sense 
already been answered. However, it is possible that 
the telephone may have gone into the off-hook 
condition accidentally, for example if the telephone 
were subjected to ambient shock or movement or 
someone was speaking at the time an incoming 



call is received. Therefore, to warn the user that 
confirmation of the off-hook condition is still re- 
quired the ringing tone continues until a key is 
pressed, see block 109, when the flow proceeds to 

5 block 110 where the ringing tone is stopped and 
then the call may proceed in the conventional 
manner, see block 111. 

It is noted here that the ringing tone generated 
after the telephone has gone off-hook i.e. at block 

w 108, may be different in character to that generated 
at block 102 in order to indicate to the user that 
whatever action he has taken, e.g. gently striking 
the telephone, inclining the telephone or shouting 
at the telephone, at block 106 has successfully 

75 produced the off-hook condition, and that it is 
merely confirmation of the off-hook condition which 
is required for the call to proceed. 

Also, it may be arranged for the caller to hear 
the locally generated ringing tone so as to indicate 

20 to the caller that the call has in effect only been 
partially answered, and that confirmation of the off- 
hook condition by the receiving subscriber is still 
required before the call will proceed in the conven- 
tional manner. Additionally or alternatively the tele- 

25 phone may be adapted to provide a special pre- 
recorded message to the caller to indicate when 
the telephone is in an unconfirmed "off-hook" con- 
dition, inviting the caller to hold the line until con- 
firmation has been given by the subscriber at 

30 which point the call may proceed in the usual 
manner. 

If no key is pressed at block 109 flow proceeds 
to block 112. If the time interval since SWA/OX 
actuation (see block 106) is less than a preset time 

35 of X seconds, e.g. 30 seconds, flow returns to 
block 109 to continuously monitor whether a confir- 
matory key has been depressed. However, if the 
time limit of X seconds is reached and no confir- 
matory key is pressed the telephone will hang up 

40 by reverting to the on-hook condition at block 113 
thereby terminating the incoming call and also 
stopping the ring tone at block 114 so that the user 
is alerted to the fact that the call has been termi- 
nated. 

45 In view of the foregoing description it will be 

evident to a person skilled in the art that various 
modifications may be made within the scope of the 
present invention. 

so Claims 

1. A portable telephone comprising 

sensing means sensitive to a disturbance, 

55 and 

means responsive to said sensing means 
for producing an off-hook condition in the por- 
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table telephone. 

2. A portable telephone as claimed in claim 1, 
wherein the means for producing an off-hook 
condition responsive to said sensing means 
are adapted to produce said off-hook condition 
responsive to the sensing means only during 
an incoming call. 

3. A portable telephone as claimed in claim 1 or 
claim 2, comprising means manually actuable 
by the user for confirming that the off-hook 
condition is required. 

4. A portable telephone as claimed in claim 3 
comprising a plurality of individually actuable 
keys, wherein actuation of one of said keys 
confirms that the off-hook condition is required. 

5. A portable telephone as claimed in any of the 
preceding claims, comprising 

means for indicating an incoming call, and 

means for activating the call indicating 
means while an incoming call remains unan- 
swered. 

6. A portable telephone as claimed in claim 5, 
wherein the activating means are adapted also 
to activate the call indicating means when an 
off-hook condition is produced responsive to 
said disturbance sensing means. 

7. A portable telephone as claimed in claim 6, 
wherein activation of said call indicating means 
is terminated when a predetermined period of 
time has elapsed after the off-hook condition is 
produced responsive to said disturbance sens- 
ing means, or when said off-hook confirming 
means have been actuated, whichever is the 
earlier. 

8. A portable telephone as claimed in claim 7, 
adapted to produce an on-hook condition when 
said predetermined period of time has elapsed 
after the off-hook condition has been produced 
responsive to said disturbance sensing means. 

9. A portable radio telephone as claimed in any 
of the preceding claims, wherein the sensing 
means is sensitive to movement or shock. 

10. A portable radio telephone as claimed in claim 
9, wherein the movement is effected by 
change of orientation of the telephone. 

11. A portable radio telephone as claimed in any 



of claims 1 to 8 wherein the sensing means is 
sensitive to acoustic vibration. 
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© Portable radio telephone. 



© A portable radio telephone (1) operating under 
the control of a microprocessor (4) includes a switch 
(SW) sensitive to shock, movement or other physical 
disturbances or to a voice which causes the tele- 
phone to go "off-hook" if the telephone is disturbed 
during an incoming call. The user can thus answer 
an incoming call very quickly before the system 
times-out the call by gently striking or simply mov- 



ing the telephone or talking or shouting to it even 
when the telephone is in a relatively inaccessible 
location. In a preferred embodiment the user is re- 
quired to confirm the off-hook condition by pressing 
one of the keys (6a, 6b) on the telephone keypad 
(6). The telephone may continue ringing until the 
confirmatory keystroke has been effected. 
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